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NATIONAL FOREWORD 

This Indian Standard, which is identical with lEC Pub 1051-2-1/QC 420101 (1991-01) ^Varistors for use in 
electronic equipment — Part 2 : Blank detail specification for silicon carbide surge suppression varistors — 
Assessment level E', issued by the International Electrotechnical Commission, was adopted by the Bureau of 
Indian Standards on the recommendation of the Resistors Sectional Committee and approval of the Electronics 
and Telecommunication Division Council. 

The text of the lEC standard has been approved as suitable for publication as Indian Standard without deviations. 
Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn 
to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as 
'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current practice is to use 
a point ( . ) 3S the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards' also exist. 
The corresponding Indian Standards which are to be substituted in their place are listed below along with their 
degree of equivalence for the editions indicated: 



International 
Standard 



Corresponding Indian 
Standard 



Degree of 

Equivalence 



lEC Pub 1051-1 QC 420000 : 1991 
Varistors for use in electronic equip- 
ment — Part 1 : Generic specification 



ISQC 420000 : 1994 Varistors for 
use in electronic equipment — Part 1 : 

Generic specification 



Identical 



lEC Pub 1051-2/QC 420100 : 1991 
Varistors for use in electronic equip- 
ment — Part2 : Sectional specification 
for surge suppression varistors 



IS QC 4201 00 : 1 994 Varistors for use 
in electronic equipment. Sectional 
specification for surge suppression 
varislors 



Identical 



The concerned technical committee has reviewed the provisions of lEC 410 (1973), referred in this adopted 
standard^and has decided that this is acceptable for use in conjunction with this standard. 

This standard is intended primarily for use under the lECQ System. A regular Indian Standard for this component 
may be different, identical or similar to this standard. 

Only the English language text in the International Standard has been retained while adopting it in this Indian 
Standard. 
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Indian Standard lEC qc 420101 : i99i 

VARISTORS FOR USE IN ELECTRONIC 

EQUIPMENT— BLANK DETAIL SPECIFICATION 

FOR SILICON CARBIDE SURGE SUPPRESSION 

VARISTORS ASSESSMENT LEVEL E 

INTRODUCTION 

Blank detail specification 

A blank detail specification is a supplementary document to the Sectional Specifi- 
cation and contains requirements for style and layout and minimiom content of detail 
specifications. Detail specifications not complying with these requirements shall 
not be considered as being in accordance with lEC specifications nor shall they so 
be described. 

In the preparation of detail specifications the content of Sub-clause 1.4 of the 
Sectional Specification shall be taken into account. 

The numbers between brackets on the first page correspond to the following 
information which shall be inserted in the position indicated. 

Identification of the detail specification 

(1) The "International Electrotechnical Commission" or the National Standards 
Organisation under whose authority the detail specification is drafted, 

(2) The lEC or National Standards number of the detail specification, date of issue 
and any further information required by the national system. 

(3) The number and issue number of the lEC or national Generic Specification, 

(4) The lEC number of the blank detail specification. 
Identification of the varistor 

(5) A short description of the type of varistor, 

(6) Information on typical construction (if applicable). 

Note. -When the varistor is not designed for use on printed boards, this shall 
be clearly stated in the detail specification in this position, 

(7) Outline drawing with main dimensions which are of importance for interchangeabi- 
lity and/or reference to the national or international documents for outlines. 
Alternatively, this drawing may be given in an appendix to the detail specifica- 
tion. 

(8) Application or group of applications covered and/or assessment level. 

Note, -The assessment level(s) to be used in a detail specification shall be 
selected from the sectional specification, Sub-clause 3.3.3. This 
implies that one blank detail specification may be used in combination 
with several assessment levels, provided the grouping of the tests does 
not change. 

(9) Reference data on the most important properties, to allow comparison between the 
various varistor types, 

1 



IS QC 420101 : 1994 
lECQC 420101 : 1991 



(1) 


lEC 1051-2-1-XXX 
QC 420 101-XXX 


(2) 


ELECTRONIC COMPONENTS OF ASSESSED 
QUALITY IN ACCORDANCE WITH: 

(3) 


lEC 1051-2-1 
QC 420 101 


(4) 


SILICON CARBIDE SURGE 
SUPPRESSION VARISTORS 


(5) 


Outline drawing: (see 1.2.1) 
( ■ , , angle proj ect ion) 

(7) 

(Other shapes are permitted within 
the dimensions given) 


Insul at ed/non- insulated 


(6) 


Assessment level(s): E 


(8) 



Information on the availability of components 
qualified to this detail specification is given 
in the Qualified Products List. 



(9) 



1. 

1.1 

1,2 
,1.2.1 



SECTION ONE - GENERAL DATA 



General data 



Recommended method(s) of mountinR (to be inserted) 

(See Sub-clause 1.4.2 of lEC Publication 1051-2). 

Dimensions, ratings and characteristics (may be tabulated in Table I 
if more than one style is involved) 

Dimensions (All dimensions are in millimetres or inches and millimetres; 
it shall be stated which dimensions are suitable for gauging) 

- Body diameter: D 

- Body thickness (including terminations of styles 
with wire terminations): W 

- Diameter of wire terminations: d 

- Length of wire termination: 1 

- Distance between wire terminations; A 

2 
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1.2.2 



1.2.3 



... V r .m. s 
... V 
... V 



Ratings and characteristics 

- Climatic category: 

- Maximum continuous a.c. voltage: 

- Maximum continuous d.c. voltage: 

- Supply voltage: 

- Leakage current (at maximum continuous d.c. voltage) 

- at 25 •€: 

- if applicable, at upper category temperature: 

- if applicable, at ... ^C: 

- Maximum peak current: 

- for 10 pulses 8/20 [is at 2 per min: 

- for 10 pulses 10/1 000 v^s or 2 ms square wave 
at 1 every two min: 

- Class current: 

- Voltage at class current (protection level) : 

- Capacitance: 

- Isolation voltage (insulated varistors only): 
Derating curve 

Suitable curves to be included in the detail specification for 



- Maximum continuous a.c. or d.c. voltage with temperature 

- Maximum peak current for various number of pulses versus pulse 
duration. 



pA 



A 

A 

A 

V 

pF 

V 



1.3 



1.4 



Related documents 



Generic specification: 



Sectional specification: 



lEC Publication 1051-1: Varistors for Use in 

Electronic Equipment. 

Part 1 : Generic Specification. 

lEC Publication 1051-2: Varistors for Use in 
Electronic Equipment. 

Part 2: Sectional Specification for Surge 
Suppression Varistors. 



Marking 

The marking of the varistors and package shall be in accordance 
with thf requirements of lEC Publication 1051-1, Sub-clause 2.4. 

Note. "The details of the marking of the varistors and package shall 
be given in full in the detail specification. 
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1.5 Ordering information 

Orders for varistors covered by this specification shall contain, in clear 
or in coded form, the following minimxim information: 

a) Style reference* 

b) Maximum continuous a,c, voltage. 

c) Number and issue reference of the detail specification. 

1 .6 Certified records of released lots 
Required/not required, 

1. 7 Additional information (not for inspection purposes) 

1 .8 Additional or increased severities or requirements to those specified 
in the generic and/or sectional specification 

Note. -Additions or increased requirements should be specified only when 
essential • 



SECTION TWO - INSPECTION REQUIREMENTS 

2 - Inspection requirements 
2 , 1 Procedures 

2.1.1 - For Qualification Approval the procedure shall be in accordance with 

the Sectional Specification, lEC Publication 1051-2, Sub-clause 3.2. 

2.1.2 - For Quality Conformance Inspection the test schedule (Table II) includes 

sampling, periodicity, severities and requirements. The formation of 
inspection lots is covered by Sub-clause 3.3.1 of the sectional speci- 
fication. 
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TABLE II 



Notes 1. -Sub-clause numbers of tests and performance requirements refer to the 
Generic Specification, lEC Publication 1051-1 . 



-Inspection Levels and AQL's are selected from lEC Publication 410: 
Sampling Plans and Procedures for Inspection by Attributes. 



In this table: 

p « periodicity (in months) 

«= sample size 

= acceptance criterion (permitted number of defectives) 

« destructive 

« non-destructive 

= inspection level | ^^^ ^^^ 



n 

c 

D 

ND 

IL 

AQL 



acceptable quality level 



4. -The bump test and shock test are considered to be alternative- The detail 
specification shall indicate which test is to be performed. 



Sub-clause number 
and Test 
(see Note 1) 


D 

or 

ND 


Conditions of test 
(see Note 1) 


I A 
L Q 

L 

(see Note 2) 


Performance 
requirements 
(see Note 1) 


GROUP A INSPECTION 


ND 




II 


1,0% 


As in 4.3.1 

Legible marking and 
as specified in 1.4 
of this specification 


(lot-by-lot) 
Sub-Rroup Al 


4.3.1 Visual exam- 
ination 

4.3.2 Marking 


Sub-group A2 


ND 


At maximum continuous 
d.c. voltage, at 25 "C 


II 


0,65% 


As specified in 1.2.2 
of this specification 


4.4 Leakage 
current 


Sub-Rroup A3 


ND 




S-4 


1,0% 


As specified in 
1.2.1 of this 
specification 


4,3.3 Dimensions 
(gauging) 


GROUP B INSPECTION 


D 


Test appropriate to 
the type of termination 

Visual examination 

Leakage current 


S-3 


2,5% 


No visible damage 

1 ... ma 


(lot-by-lot) 
Sub-Rroup Bl 


4. 10 Robustness 
of termina- 
tions 
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Sub- clause number 


D 


Conditions of test 


I 


A 


Performance 


and Test 


or 


(see Note 1) 


L 


Q 


requirements 


(see Note 1) 


ND 






L 


(see Note 1) 








(see Note 2) 




4.11 Solderability 




Solder bath method 






The terminations 


(if applicable) 










shall be uniformly 
tinned 


4.21 Solvent resis- 




Solvent: . . , 








tance of the 




Solvent temperature: ... 








marking 




Method 1 








(if applicable) 




Rubbing material: cotton 
wool 

Recovery: . . . 

Visual examination 






Legible marking 


Sub-group B2 


D 


At class current: 


S-2 


1,0% 


As specified in the 


4.6 Voltage 


under pulse 




... A 






detail specification 


condition 












4.8 Voltage proof 




(Insulated varistors 
only) 

Method: ... 






As in 4.8 



Sub-clause number 
and Test 
(see Note 1) 


D 
or 

ND 


Conditions of test 
(see Note 1) 


Sample size 
& criterion 
of accepta- 
bility (see 
Note 3) 


Performance 
requirements 
(see Note 1) 








P 


n 


c 




GROUP G INSPECTION 














(periodic) 


Sub-group CI 


D 


10 pulses 8/20 \xs 
at 2 per min in one 
direction 


6 


13 


1 




4.5 Pulse current 






Visual examination 








No visible damage 






Leakage current 








< .., ma 


Sub-group C2 


D 


10 pulses 10/1 000 ps 
or 2 ms square wave in 
one direction, 1 every 
2 min 


12 


13 


1 




4.5 Pulse current 






Visual examination 








No visible damage 






Leakage current 








< . . .VIA 



IS QC 420101 : 1994 
lECQC 420101 : 1991 



Sub-clause number 
and Test 
(see Note 1) 



Sub-group C3A 

Part of sample of 
Sub-group C3 

4.7 Capacitance 



4.12 Resistance 

to soldering 
heat (if 
applicable) 



4. 22 Component 
solvent 
resistance 



4.13 Rapid change 

of temperature 



D 

or 

ND 



Sub-group C3B 



Other part of sample 
of Sub-group C3 

4.15 Shock (or bump, 
see Note 4) 



Conditions of test 
(see Note 1) 



f - 1 kHz 
Signal level 
(if > 1 V) 
Zero bias 

Method lA 



Visual examination 

Leakage current 

Solvent: , . . 
Solvent temperature : 
Method 2 

Recovery: . . . 

Visual examination 

Leakage current 

e^ - Lower category 
temperature 

0g = Upper category 
temperature 

Visual examination 
Leakage current 



Sample size 
& criterion 
of accepta- 
bility (see 
Note 3) 



12 



For mounting method see 

2-3,3 of the sectional 

specification 

Pulse shape half -sine 



12 



Performance 
requirements 
(see Note 1) 



As specified in 1.2.2 
of this specification 



No visible damage 
Legible marking 

< ...pA 



No visible damage 
Legible marking 

< .. . . liA 



No visible damage 
Legible marking 

£ . , -pA 
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Sub-clause number 
and Test 
(see Note 1) 



D 

or 

ND 



Conditions of test 
(see Note 1) 



Sample size 
& criterion 
of accepta- 
bility (see 
Note 3) 



Performance 
requirements 
(see Note 1) 



4.14 Bump (or shock, 
see Note 4) 



4, 16 Vibration 



Sub-group C3 



Combined sample of 
specimens of Sub- 
groups C3A and C3B 

4.17 Climatic 
sequence 

- Dry heat 



Acceleration: 490 m/s^ 
Duration of pulse: 11 ms 

Visual examination 



Leakage current 

For mounting method see 

2.3.4 of the sectional 

specification 

Number of bumps: 4 000 

Acceleration: 390 m/s^ 

Visual examination 



Leakage current 



For mounting method see 
2.3.5 of the sectional 
specification 
Procedure B4 
Frequency range: 
10 Hz to 55 Hz 
Amplitude: 0>75 ram or 
98 m/s^ whichever 
is the less severe 
Total duration: 6 h 

Visual examination 



Leakage current 



12 



(Low air-pressure 
test not applicable) 



13 



No visible damage 
Legible marking 

^ ... \iA 



No visible damage 
Legible marking 

< . . . pA 



No visible damage 
Legible marking 

< . . . pA 
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Sub-clause number 
and Test 
(see Note 1) 



D 

or 

ND 



Conditions of test 
(see Note 1) 



Sample size 
& criterion 
of accepta- 
bility (see 
Note 3) 



Performance 
requirements 
(see Note 1) 



- Damp heat, 
cyclic, 
Test Db, 

first cycle 

- Cold 

- Damp heat, 
cyclic, 
Test Db, 
remaining 
cycles 

- Final 
measure- 
ments 



Visual examination 



Leakage current 

Insulation resistance 
(Insalated varistors 
only) 

Voltage proof (Insulated 
varistors only) 



No visible damage 
Legible marking 

< . . . pA 

> 100 MQ 



No breakdown or 
f lashover 



Sub-Rroup C4 



12 



13 



4.20 Endurance at 

upper category 
temperature 



Duration: 1 OOO h 

Voltage: max. d.c. or 
a.c- voltage 

Examination at 48 h, 
500 h and 1 000 h: 

Visual examination 



Leakage current 

Examination at 1 000 h: 

Voltage at class 
current 

Insulation resistance 
(Insulated varistors 
only) 



No visible damage 
Legible marking 

< . . . HA 



1 , 1 x the initial 
limits 



> 1 GO 
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Sub-clause number 
and Test 
(see Note 1) 



GROUP D INSPECTION 



Sub-group Dl 



4. 18 Damp heat, 

steady state 



D 

or 

ND 



Conditions of test 
(see Note 1) 



4 specimens: 



Sub-group D2 



4.3.4 Dimensions 
(detail) 

4.4 Leakage 
current 
(if appli- 
cable) 



Sub-group D3 



ND 



No voltage applied 

Other 4 specimens : 
Applied voltage: 10% of 
of the max. d.c. voltage 

Visual examination 



Leakage current 

Insulation resistance 
(Insulated varistors 
only) 



Sample size 
& criterion 
of accepta- 
bility (see 
Note 3) 



24 



4,19 -Fire hazard 

(Needle flame 
test) 



At upper category 
temperature 

At another temperature 
T: ... ^C 



Preconditiojiing : . . , 

Position: - . . 

Point of application: 

Underlying layer: . . , 
Severity: , , . " 



24 



Performance 
requirements 
(see Note 1) 



24 



No visible damage 
Legible marking 

£ . , . pA 

> 100 MO 



As specified in 1.2.1 
of this specification 

As specified in 1.2.2 
of this specification 

As specified in 1,2.2 
of this specification 



Duration of burning j 

Other criteria: . . . 
Deterioration 
allowed: * , . 
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